Access to basic infrastructure services -roads, electricity, water, sanitation -and the efficient provision of the services, is a key challenge in the fight against poverty. Many of the poor (and particularly the extreme poor) in rural communities in Latin America live on average 5 kilometers or more from the nearest paved road, which is almost twice as far as non-poor rural households. There have been major improvements in access to water, sanitation, electricity, telecommunications, ports, and airports, but road coverage has not changed much, although some effort and resources have been invested to improve the quality of road networks.
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logistics costs and physical access to services and, whenever possible, provides evidence of the effects of these determinants on competitiveness, growth, and poverty in Latin American economies. The analysis shows the impact of improving infrastructure and logistics costs on three fronts -macro (growth), micro (productivity at the firm level), and poverty (the earnings of poor/rural people). In addition, the paper provides recommendations and solutions that encompass a series of policies to reduce the prevalent high logistics costs and limited access to services in Latin America. The recommendations rely on applied economic analysis on logistics and trade facilitation. 
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Introduction
Access to basic infrastructure services -roads, electricity, water, sanitation -and the efficient provision of the services, still remain as a key challenge in the fight against poverty in Latin America and in the elusive search for sustainable growth. These services provide not only direct and fundamental benefits, but also have important indirect effects on the living conditions of the population and are key ingredients for productive development and to enhance competitiveness.
Infrastructure services are central to individual and firm productivity and the opportunity for advancement. While this is intuitive for water, electricity and telecommunication services, which bring with them the promise of connectivity and higher productivity, it is also true for roads and transport services. Access to markets, jobs, health care and education, is still an issue for the poor. Many of the poor (and particularly the extreme poor) in rural communities in Latin America live on average 5 kilometers or more from the nearest paved road, which is almost twice as far as non-poor rural households, limiting their access to all those services and opportunities.
Over the past 15 years, infrastructure coverage and quality have increased in most Latin American and Caribbean sectors and countries. There have been major improvements in access to water, sanitation, electricity, telecommunications, ports, and airports. Only in roads has coverage not changed much, but still efforts and resources have been invested to improve the quality of road networks. This paper focuses on the main determinants of logistics costs and physical access to services and, whenever possible, provides evidence on the effects of these determinants and impact on competitiveness and growth and poverty of Latin American economies. It shows the impact of improving infrastructure and logistic costs on three fronts: the macro front showing the impact on growth; the micro front, showing the impact in productivity at the firm level; and the poverty front showing the impact on the earnings of poor/rural people. In addition, this paper provides recommendations/solutions that encompass a series of policies to reduce the prevalent high logistics costs and limited access to services in Latin America. The recommendations rely on applied economic analysis on logistics and trade facilitation. All the recommendations were elaborated having as a main premise the feasibility of implementation.
Although it is difficult to do justice to the tremendous diversity of the Latin American regionwhich is home to both Caribbean islands with fewer than 100,000 inhabitants as well as Brazil with close to 180 million, and with annual per capita income ranging from $ 467 in Haiti to more than $ 6,000 in Mexico -the recommendations in this solution paper apply to most countries, although the best ways to implement them may vary according to country conditions. The paper is organized as follows: Section 2 provides a brief overview of the recent literature on the effects of infrastructure on productivity and growth. Section 3 presents the challenge understood as the need to reduce high logistics cost in Latin America (with its direct impact on improving competitiveness). Section 4 aims at identifying the impact of the quantity of infrastructure on growth. Section 5 present an assessment of the levels and determinants of inventory costs and their impact on competitiveness. Section 6 evaluates the potential benefits of trade facilitation on competitiveness. Section 7 shows the impact of increased and bundled access to infrastructure services on the earnings of poor/rural people. Finally section 8 presents a set of solutions/recommendation to meet the challenge.
Brief Literature Review on the Impact of Infrastructure on Growth and Logistics Costs
This section provides an overview of the recent empirical literature on the effects of infrastructure on productivity and growth. For the sake of brevity, the discussion is selective rather than exhaustive.
A number of empirical studies have found that infrastructure has a positive effect on output, especially in developing countries. Returns on infrastructure investments are generally highest during the early stages of development, when infrastructure is scarce and basic networks have not been completed. However, returns tend to fall with development, sometimes sharply. Indeed, some studies of the United States have found that infrastructure investment has negative effects on total output [Briceño-Garmendia, Estache and Shafik, 2004] .
In his paper Is public expenditure productive? Aschauer [1989] found that the stock of public infrastructure is a significant determinant of aggregate total factor productivity (TFP). However, the economic significance of these results was found to be implausibly large and not robust when more sophisticated econometric techniques are used [Holtz-Eakin, 1994; Cashin, 1995; Baltagi and Pinnoi, 1995] . Gramlich [1994] provides an overview of this literature.
The more recent empirical literature, relying on cross-country panel data, confirms that infrastructure makes a significant contribution to output. Such analysis relies on increasingly sophisticated econometric techniques to address reverse causation; infrastructure may cause growth, but growth may lead to a higher demand of infrastructure. Failure to take this endogeneity problem into account would result in an overestimation of infrastructure's contribution to growth. Notable papers on this line include Canning [1999] , using panel data for a large number of countries, and Demetriades and Mamuneas [2000] , using data for OECD countries. Röller and Waverman [2001] , using a framework that controls for the possible endogeneity of infrastructure accumulation, find that telecommunications infrastructure has large output effects. Similar results for roads are reported by Fernald [1999] using data on U.S. industry. Calderon and Serven [2003a] present a similar empirical analysis focused on Latin America. They find positive and significant output contributions from three types of infrastructure: telecommunications, transport and energy.
A few papers go beyond measures of infrastructure spending and stock and consider infrastructure efficiency or quality. Hulten [1996] finds that differences in effective use of infrastructure explain 25 percent of the growth difference between Africa and East Asia, and more than 40 percent of the difference between low-and high-growth countries. Using a large panel data set, Esfahani and Ramirez [2002] report that infrastructure has significant growth effects, but that its contribution is affected by institutional factors. Finally, Calderon and Serven [2004b] find that infrastructure quantity and quality both have a robust impact on economic growth and income distribution. The authors use a large panel data set covering more than 100 countries and spanning the period 1960-2000, and conduct a variety of specification tests to ensure that the results capture the causal impacts of infrastructure quantity and quality on growth and inequality.
The relevance of infrastructure as a determinant of logistics costs is enormous. Logistics costs, being defined as the costs incurred to take a given good from the producer to the consumer, are heavily determined by the availability and quality of infrastructure. Infrastructure influences directly transport costs and indirectly the level of inventories and consequently financial costs, the main components of logistics costs. A variety of studies [World Bank, 2006] emphasize the fact that infrastructure stock and quality, by lowering logistics costs, has a significant impact on countries' competitiveness.
It has been widely shown that poor infrastructure contributes to Latin America's low rankings on competitiveness indexes. Several indexes, aggregating infrastructure variables, have been developed. These include the World Economic Forum's Growth and Business Competitiveness index and the International Institute for Management Development's World Competitiveness Yearbook 2 . These indexes use data and firm surveys to rank countries' ability to create and maintain an environment that sustains enterprise competitiveness. The World Bank's investment climate assessments survey firms about the environments in which they operate, including the performance of infrastructure. More than half of the respondents in Latin America consider infrastructure to be a major or severe obstacle to the operation and growth of their business. 
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The Challenge: Reducing Current High Logistics Costs in Latin America
A complex logistics system, composed of transport infrastructure and services, business logistics practices and trade facilitation procedures, is responsible for the physical flows. Several studies analyzed the link between competitiveness and the physical flow of goods [World Bank 2005 , concluding that three major areas have to be dealt with in order to optimize the flow of goods throughout the logistics chains: (a) transportation, (b) business logistics, and (c) trade facilitation. This conceptualization of the factors involved in the flow of goods makes clear that the analysis and policy options should not be limited exclusively to infrastructure bottlenecks (infrastructure being considered the hard component of logistics) but should also consider the rules and procedures regulating the services (soft component). Thus, the performance of a country's logistics system depends on the activities of both the public and the private sectors. Figure 2 shows the impact that the supply of infrastructure, rules and regulations, and the performance of the private sector have on each of the activities defined. It also makes it possible to appreciate the diversity of instruments, both public and private, that converge to define the efficiency of the logistics system. 
Relevance of the physical movement of goods and available measures of logistics costs
In recent decades there has been a profound change in the way companies organize their physical flow of goods, with the development of modern business logistics that integrate movements over distance (transport) and time (storage), from supply to distribution. The process of change in the organization of physical flows of goods began in the more developed economies, and has been extending gradually into the rest of the world. Until the 1980s, companies managed the transport of their inputs, distribution of final products, and storage systems in a relatively independent manner. In recent years, companies began to integrate processes, considering logistics to be the complete cycle of materials, documentation and information, from purchase to final delivery to the consumer, covering transport, storage, inventory management and packaging processes, and the administration and control of these flows.
For most countries, logistics costs are a more important component of total trade costs than tariff barriers 3 . The gradual unilateral tariff reduction implemented in recent years by a large number of countries, together with free trade agreements, brought about an increase in the relative share of logistics costs in total trade costs. This motivated several public policy initiatives aimed at improving the performance of the components making up logistics costs. One example is the trend towards the signing of open skies agreements. Empirical evidence [Micco and Serebrisky, 2006] indicates that import-related transport costs fall by up to 9 percent five years after the signing of an open skies agreement.
Definition and Estimation of Logistics Costs
There is no agreement on a precise definition of logistics costs. A review of the literature shows significant discrepancies regarding the activities that should be included in the definition of logistics costs. In this paper, we consider logistics costs to include: transaction costs (those related to transport and trade -processing of permits, customs, standards), financial costs (inventory, storage, security), and non-financial costs (insurance).
By lacking a uniform definition, international logistics cost comparisons tend not to be precise. In addition to the difficulties common to any survey carried out across countries, the lack of a precise definition of logistics costs, on the components that form them and how to measure them, adds to the complexity for comparison. For this reason, much care is necessary when concluding that one country has higher or lower logistics costs than another based on international comparisons that use different methodologies, heterogeneous databases, and were conducted in different years for each country that is part of the comparison.
In recent years various studies have been carried out with the aim of making international comparisons of logistics costs. Taking into account the limitations detailed in the previous paragraph, estimates and international comparisons can provide valuable information. The added value of international comparisons lies basically in the relative ranking of the countries (or regions, if that is the way the grouping has been made) and not so much in the percentage difference of the cost indicator used. Below are the results of the principal studies that include the Latin American countries within their sample.
• World Bank. Doing Business, Analysis of regulations. The Doing Business database provides measurements of trade regulations and their application. Doing Business indicators make it possible to compare 155 economies, and can be used to analyze concrete regulations that favor or restrict investment, productivity and growth. The data base contains a category denominated "Trade Among Borders" that provides information on aspects of trade facilitation that have a direct impact on transaction costs, one of the components of logistics costs. Compared with other regions in the world, Latin America (LAC) shows an acceptable performance of the indicators of official procedures and time necessary for foreign trade (Table  1) . Nevertheless, if its performance is compared with that achieved by OECD countries, it can be seen that LAC has much room for improvement. As the time taken for customs and fiscal processing has a direct financial impact on the economic agents participating in the tradable sector of the economy, the "extra" days that the goods are delayed in LAC have a negative effect on its competitiveness. By calculating an average for the indicator, a ranking can be made of the various economies. It can be seen that although Argentina, Chile and Mexico have much improving to do, other countries in the region, such as Brazil (in 107th place in the ranking) and Peru (93rd) need to make reforms far more urgently.
• World Bank, estimate of logistics costs as a proportion of GDP [World Bank, 2002 
Role of Inventories and Other Determinants of Logistics Costs
Inventory levels are usually studied to assess the reliability of infrastructure services, in particular transport. When a country has poor transport infrastructure, firms need to have high levels of inventories, to account for contingencies. Maintaining such levels is expensive because it ties up capital, which has a high cost in the region. This significantly increases unit costs, lowering competitiveness and productivity. Estimates show that, assuming an interest rate of 15 4 The estimation of logistics costs for Argentina was updated in a recent World Bank report (2006) . Logistics costs, in part as a result of the devaluation of the domestic currency and the improvement in the terms of trade account for 16% of product value. Other determinants of logistics costs, like loss in sales due to transport interruptions or average time to clear customs, have a direct impact on productivity in Latin America. Investment climate surveys in Brazil, Ecuador, El Salvador, Guatemala, Honduras, and Nicaragua confirm that most entrepreneurs consider inadequate infrastructure a serious issue. An analysis of these surveys plus Indonesia, conducted for the publication by Fay and Morrison [2007] , supports this finding. In the following section, we will expand the analysis of the three areas that have the largest impact on logistics costs: (i) infrastructure and transport services, (ii) company logistics organization, and (iii) the organization of the public sector in trade facilitation in the flow of foreign trade. Correspondingly, for each of the areas, we will present empirical evaluations of the impact of (i) infrastructure quantity and quality on growth, (ii) the impact of inventory levels on logistics costs, and (iii) improvements in trade facilitation and their impact on growth.
Analysis (i): The Impact of Infrastructure on Growth
This section, relies heavily on Calderon and Serven (2004b) , who assess the impact of infrastructure on growth. They use a large panel data set comprising 121 countries and spanning the years 1960-2000. Using this data set, they estimate empirical growth equations including a standard set of control variables augmented by infrastructure quantity measures, and controlling for the potential endogeneity of infrastructure indicators.
Econometric Methodology
Assessing empirically the impact of infrastructure on growth in the panel data set poses some econometric issues that can be illustrated in the context of a simple dynamic equation:
In equation (1) K is a set of standard growth determinants, and Z is a vector of infrastructurerelated measures. The terms t μ and i η respectively denote an unobserved common factor affecting all countries, and a country effect capturing unobserved country characteristics. The second equality follows from defining ) ,
. y denotes (log) per capita GDP.
Estimation of (1) faces the potential problem of endogeneity of the regressors. In principle, this affects both the standard determinants of growth in K (e.g., variables such as inflation, financial depth and so on, commonly included in growth regressions) as well as the infrastructure measures in Z, since it can be argued that these are jointly determined with the rest of the economy's endogenous variables. Furthermore, in the growth equation the lagged dependent variable is also endogenous due to the presence of the country-specific effect.
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Therefore, suitable instruments are needed to deal with endogeneity. However, apart from the terms of trade, which shall be assumed strictly exogenous, there are no obviously exogenous variables at hand to construct them, and therefore it shall rely primarily on internal instruments. These instruments are provided by taking first differences.
Empirical Results
As noted, the strategy involves estimation of an infrastructure-augmented growth regression. The analysis includes the following standard (i.e., non-infrastructure) growth determinants: indicators of human capital, financial depth, trade openness, government burden, governance, inflation and real exchange rate overvaluation, and terms of trade shocks. In addition, the set of explanatory variables includes indices of infrastructure quantity. The empirical experiments use an unbalanced panel data set of 5-year averages over the 1960-2000 period, with a total number of observations exceeding 400.
• Growth and Infrastructure Stock Table 3 presents the results. According to the best estimate --column [6] , which is the specification that includes best possible instruments --the coefficient of infrastructure stock is positive and significant, pointing to a positive contribution of infrastructure to growth. To contextualize the important of this effect, let us consider a one-standard deviation increase in the aggregate index of infrastructure; this amounts to an increase of 1.3 in the global index, which represents an improvement of the aggregate infrastructure stock from 0.4 (the level exhibited by Ecuador and Colombia in the 1996-2000 period) to 1.7 (the level displayed by Korea and New Zealand in the same period) 6 . The coefficient estimate in column [6] implies that, other things equal, such increase in the index of infrastructure stocks would raise the growth rate of the economy by 3 percentage points a fairly substantial effect.
Among Latin American countries, we find that if the infrastructure levels in Peru (located in the 25th percentile of the region) were to rise to the levels of Chile (75 th percentile of the region) during the 1996-2000 period, Peru's growth rate would rise by 1.7 percentage points. Note that these growth benefits imply a very significant expansion of the infrastructure network. According to the figures for the 1996-2000 period, an improvement in the infrastructure of Peru to the levels exhibited by Costa Rica (leader in Latin America) implies an increase in: (a) main lines (per 1000 workers) from 164 to 457, (b) electricity generating capacity (per 1000 workers) from 0.5 to 0.9, and (c) roads (in km. per sq.km.) from 0.06 to 0.70. 
GMM-IV System Estimator 1/ -------------------------------------------- Number in parenthesis below the coefficient estimates are standard errors *(**) implies that the variable is significant at the 10(5) percent level. 1/The GMM-IV System estimations presented in columns {5} and {6} differ in the set of instruments used. In {5} the analysis used only internal instruments (lagged levels and lagged differences of all the explanatory variables in the regression. In {6} we use internal instruments for the growth determinants except for the infrastructure variable. For the variable of interest (infrastructure) actual and lagged levels are used as well as lagged differences of demographic variables such as the urban population, the size of the labor force and population, the size of the labor force and population density. 2/The aggregate infrastructure stock is the first principal component of the following normalized variables: main telephone lines per 1000 workers, energy generating capacity (in GW per worker), and roads (in km per sq.km)
01) ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Source: Calderon and Serven, 2004b • The Impact of Different Categories of Infrastructure Table 4 presents the estimates of the growth regression using the different categories of infrastructure --telecommunications, power, and transportation--individually or jointly.
In columns [1] - [5] of Table 4 , one infrastructure indicator at a time is used. The analysis evaluates the impact on growth of main telephone lines, main lines and cellular phones, power generating capacity, length of the road network, and length of the road and railways network.
Results show that two indicators of telecommunications --that is, main telephone lines and total lines per 1000 workers--have a positive and significant coefficient, and the latter measure has a larger effect on growth than the former. Power generating capacity also has a positive and significant coefficient, but smaller than the growth effects of an expansion in telecommunications. Finally, an expansion in the transportation network --measured by either the length of the road network or the length of the road and railways system--has a positive and statistically significant effect. It is important to note that the impact of roads and rails is slightly larger than the impact of roads alone.
From these point estimates, the following can be deduced:
o A one standard deviation increase in either main telephone lines (1.65) or total lines (1.69) raises the growth rate of the economy between 2.6 and 3.1 percentage points. Such increase implies a surge in the number of lines from the levels of Indonesia (located in the bottom quintile of the distribution with 51 main lines per 1,000 workers) to the levels of Japan (in the top quintile of the distribution with 977 main lines per workers) in the 1996-2000 period. o An increase of one standard deviation in power generating capacity (1.43) --that is, from the levels exhibited in India (with 0.7 GW per 1,000 workers at the bottom quintile of the distribution) to the levels in Israel and Hong Kong (with 2.8-2.9 GW per 1,000 workers at the top quintile of the distribution) during the 1996-2000 period --will enhance the growth rate of income per capita by 1.7 percentage points. o Finally, if the road and railways system expands by one standard deviation (1.88) --which implies an increase from the levels displayed in Argentina (with 0.6 km. per sq.km. of area at the bottom quintile of the distribution) to levels in Korea and Taiwan (with 3 km per sq.km. of surface area at the top quintile of the distribution) --growth will be higher by 1.4 percentage points. ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
Conclusions (i)
The main results of the work done by Calderon and Serven [2004b] indicate that the volume of infrastructure stocks has a significant positive effect on long-run economic growth. This conclusion is robust to changes in the infrastructure measure used as well as the estimation technique applied. Illustrative experiments show that the empirical findings are significant not only statistically but also economically. For example, if all Latin American countries were to catch up with the region's leader in terms of infrastructure quantity, their long-term per capita growth gains would range between 1.1 and 4.8 percent per annum. Catching up with the East Asian median country would involve even larger gains ranging from 3.2 to 6.3 percent extra growth. It is important to note, however, that these catch-up scenarios implicitly assume potentially very large investment efforts in the transition toward the increased levels of infrastructure development.
Finally, and perhaps most importantly, the conclusion that infrastructure raises growth implies that infrastructure development may be a key win-win ingredient for poverty reduction. In addition to raising society's overall level of income, it would help raise the income of the poor more than proportionately. This suggests that infrastructure development should rank at the top of the poverty reduction agenda.
Analysis (ii): Logistics Costs, Inventories and Their Influence on Competitiveness and Growth
As mentioned in section 3 (3.3), the second of the three major groups that condition the physical movement of goods, and consequently have a significant effect on logistics costs, refers to the logistics organization of firms. In particular we consider the role of inventories, a key aspect of how firms organize their production and distribution processes. Large inventories are, in general, the consequence of unreliable infrastructure and logistics services. By measuring them we can obtain an estimate of avoidable logistics costs and their overall impact on growth. To asses the potential benefits of reducing the cost inventories on growth and competitiveness, we will draw on the work done by Guasch and Kogan [2001 . Figure 5 provides a comparison of average inventory levels in Latin America and the OECD. If we consider inventories have an associated financial cost, the fact that inventory levels in Latin America are three times higher than in the OECD translate into a significant competitive disadvantage. The need to have more inventories is in part explained in the first column of Figure 5 . The proportion of goods not reaching markets, due to poor infrastructure and business logistics, forces firms to hold more inventories. 
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Source: Guasch and Kogan, 2006 In this section we present an assessment of the levels and determinants of inventory costs so as to facilitate appropriate government interventions to reduce them and, in doing so, improve competitiveness.
Inventories
At present, the logistics industry is a global hub-and-spoke network designed to link hundreds of towns and cities with an overnight communication infrastructure that keeps the world's 'just-intime' supply chain taut. In developed markets such as the US, the ability to guarantee overnight shipment of parts and finished goods has allowed companies to reduce average inventory levels by a fifth over the last decade and is thought to have played a significant role in improving productivity across the economy.
In developing markets, however, the evidence shows large inventory holdings. While it is well known from anecdotal evidence that inventories are higher in developing countries, there are no systematic studies that attempt to explain this phenomenon or even to quantify the difference. In their 2001 paper, Guasch and Kogan assembled data for 52 countries from the 1970s and 1980s to draw out some stylized facts about the pattern of inventory holdings. Recent data in Latin American countries, for the 1990s, shows that the problem persists.
US business typically hold inventories equal to 15 percent of GDP while inventory levels in many developing countries are often twice as large, and for raw materials three times as large. If the private sector interest rate for financing inventory holdings is 15 to 20 percent, a conservative estimate in most developing countries, then the cost to the economy of the additional inventory holdings is greater than 2 percent of GDP.
Suppose that firms in developing countries keep high levels of inventories in response to poor infrastructure and logistic services. Then, as an example, consider that the total transport infrastructure stock in Bangladesh is about 2 percent of GDP 7 [Guasch and Kogan, 2001 ] while this figure is above 12 percent in the US 8 . One year worth of savings in inventory holding costs would be enough to double Bangladesh's infrastructure stock; infrastructure improvement could pay for itself. At the firm's level, the impact of these high levels of inventories is also enormous. Given the high cost of capital in many developing countries, cutting inventory levels in half could reduce unit costs by over 20 percent with a significant impact on competitiveness, aggregate demand, and employment.
These calculations are merely a lower bound on the cost of additional inventories. First, there are certain transactions that would have been worthwhile were it not for the high level of inventory holdings necessary to complete them effectively. It is difficult to estimate the size of these lost transactions. Second, firms in developing countries will take costly steps to mitigate the institutional or structural factors creating a need for high inventories. Suppose that for a particular firm, 30 days of inventory are sufficient when transportation networks are well developed but 90 days of inventory are required when transportation networks are poor. The firm might choose to reduce these 90 days to 60 days by requiring suppliers to locate nearby. Additional costs due to poor infrastructure as measured by increased inventory levels would be 30 days while the actual costs are higher. Third, high inventories can obscure efficiency problems. Current thinking in the manufacturing and operations research fields suggests that low inventories make it easier to trace problems in the production processes.
The direct impact of inventory costs is quite large as Table 5 shows. Given the high levels of cost of capital, on average they can reach about 19 percent of product value. If countries could rely in near just-in-time strategies, those costs could be cut in half, with significant impact on competitiveness and export growth. competitiveness. The following regression is estimated to explain the determinants of inventory levels:
It is difficult to obtain consistent time series data on inventory holdings for developing countries. The aggregate data reported in the national accounts is the change in inventories rather than the stock of inventories; often this data is based not on an inventory survey but on the difference between production and sales which leads to highly inaccurate data 9 .Most national statistics agencies do have inventory stock data but they do not publish it. In order to report the size of the country's industrial production, the statistics agency typically carries out a firm survey or census, which asks about total inventory holdings at the beginning or end of the year. More detailed surveys break down inventories into three or more categories: raw materials inventory, goods-in process inventory, and finished goods inventory.
Regressions (1), (2), and (3) of Table 6 present the results of regressing raw materials inventory on infrastructure and the presence of a free market, as well as some control variables. The analysis uses two proxies for infrastructure, telephone mainlines per person and BERI's infrastructure quality index, which, although more comprehensive, is available for fewer countries. These proxies for infrastructure are significant at the 1 percent or 5 percent level; the coefficients suggest that a one-standard deviation worsening in infrastructure increases inventories by 27 percent to 47 percent relative to U.S. levels. The proxy for the lack of a free market is transfers and subsidies to private and public enterprises expressed as a fraction of GDP A one-standard deviation restriction on the free market increases raw materials inventories by 19 to 30 percent. Robust standard errors corrected for clustering at the country level are in parenthesis.
*Included significance at the 10% level; **Indicates significant at the 5% level; ***Indicates significant at the 1% level.
Inventories greater than .5 have been dropped for these regressions. Coefficients in regressions (1)-(6) represent the effect of an absolute change in the explanatory variable on inventory level expressed as fraction of a year, For example, if telephone mainlines per person increased from .5 to .6 in regression (1), inventories would fall by o.2934 of a year or about 11 days. Coefficients in regressions (7)- (8) represent the effect of an absolute change in the explanatory variable on the percentage of inventories held as raw materials. For example, if telephone increased from .5 to .6 in regression (7), 5417% of inventories more are held as raw materials. In the U.S., the median industry holds 57% of inventories as raw materials so that the .1 in telephone mainlines leads to a 9% change in holdings.
Conclusions (ii)
The work done by Guasch and Kogan in 2001 introduced a new cross-country dataset on inventories at the industry level into the literature documenting the determinants of inventory levels in developing countries. Given the high costs of capital in developing countries, usually in the 15 percent to 30 percent rate, the impact on unit costs of holding inventories is enormous. The analysis explores some broad causes of high raw materials inventory levels across countries in the 1970s and 1980s and can confirm the validity of two causes, infrastructure and poor markets, which have been suggested in case studies.
Since high inventories are a problem today in many developing countries, this solution paper should be useful in understanding one type of obstacle faced by manufacturing firms in Latin American countries and from a policy standpoint, it indicates the direction to take to address the problem.
The policy implications are clear: improvements in infrastructure (roads, ports and telecommunications) can have a significant impact in reducing inventory levels, particularly when accompanied with appropriate and effective regulation. Likewise, the development and deregulation of associated markets can also have a significant impact on inventory levels and consequently reducing the costs of doing business.
Analysis (iii): Potential Benefits of Trade Facilitation and Its Impact on Competitiveness and Growth
The last of the three major groups of factors that condition the physical movement of goods is the organization of the public sector in trade facilitation and security. To assess the potential benefits of trade facilitation on competitiveness, we will mainly draw on the work done by Regulatory environment, designed to measure the economy's approach to regulations, and (4) Service sector infrastructure designed to measure the extent to which an economy has the necessary domestic infrastructure (such as telecommunications, financial intermediaries, and logistics firms) and is using networked information to improve efficiency and to transform activities to enhance economic activities). We present the results obtained with a gravity model and those obtained with a simulation exercise that offer more information about what type of trade facilitation efforts might provide the largest gains in terms of increasing trade flows.
There is no standard definition of trade facilitation in public policy discourse. In a narrow sense, trade facilitation efforts simply address the physical and paper (customs related documentation) logistics of cross-border trade [Wilson et al., 2003 ]. In recent years, the definition has been broadened to include the environment in which trade transactions take place, including transparency and professionalism of customs, regulatory environments, as well as harmonization of standards and conformance to international or regional regulations. In addition, the rapid integration of networked information technology into trade means that modern definitions of trade facilitation need to encompass technological concepts as well [Wilson et al., 2004] . In light of this broadening definition of trade facilitation, the definition of trade facilitation used here incorporates relatively concrete "border" elements (port efficiency and customs administration) and "inside the border" elements (domestic regulatory environment and the infrastructure to enable e-business usage). • Service sector infrastructure for each country is from GCR: o Speed and cost of internet access o Effect of internet on business Figure 6 to Figure 9 report information about these indicators. The figures show the indexed inputs for regional groups of countries for each specific trade facilitation indicator 11 . Each indexed input is represented by a horizontal bar. The longer the bar extends to the right toward the maximum of 1.0, the higher ranked the region is in the category of trade facilitation. A vertical line is drawn at the average value. If a bar extends beyond the average for the particular trade facilitation measure, that indexed input for that region represents a condition superior to the average for all countries. For example, Figure 6 shows that OECD, Middle East and North Africa (MENA) 12 and East Asia regions are above the global average in terms of the two indexed inputs used for port efficiency. 
Regression Results
ilson et al. [2004] , which constructs a set of distinct trade facilitation m in a gravity model of trade, is generally successful. Table 7 displays consider tariffs
The approach used by W indicators and deploys the regression results. The first column includes the estimated coefficients and standard errors for the basic gravity model specification. The second column includes those for a specification that measures the effect of Free Trade Agreements (FTA) and language dummies (i.e. membership of any FTA, or any common language). The model was run using an ordinary least squares (OLS). The coefficients for the four trade facilitation measures are statistically significant and the estimated coefficients differ for the different trade facilitation indicators.
Before considering the trade facilitation indicators, it is worthwhile to . Higher riffs have a significant and the expected negative effect (with -1.2 coefficient) on trade. The ta coefficient on tariffs is similar to that of distance. In ad valorem terms, the elasticity of tariff is --1.1 at the global average level of tariff rates --i.e. 1 percent reduction in ad valorem tariff from the global average (from 8.5 to 7.5 percent) will increase the trade flow by 1.1 percent and a 1 percent reduction in distance (80 kilometers from the global average) would yield a 1.3 percent increase in trade flow. These figures are useful benchmarks against which to compare the coefficients on the trade facilitation indicators.
Port efficiency of both the importer and the exporter is positively associated with trade; that is, n improvement in the indicator toward best practice is associated with an increase in trade a flows. Comparing the effect of port efficiency on imports vs. exports, it is noticeable that the coefficient is higher for exporters than importer, which implies that global trade flows get a bigger boost when the exporters' port efficiency improves. So for countries and regions that are well below the global best practice, such as LAC, there is great potential for improvement in terms of port efficiency. Moreover, the range of performance on this measure of trade facilitation is the largest among the trade facilitation indicators.
Customs environment also has a significantly positive effect on trade of the importing country ith an elasticity of 0.47, which is smaller than that for tariffs. Trade facilitation is a possible gulatory environment w avenue for reducing the cost of imports through customs improvements even as tariffs remain where they are.
Improving the re of the importer and exporter has a positive and significant ssociation with trade with coefficients of 0.28 and 0.62, respectively. As with ports, the ucture a magnitude of the coefficient is larger for the exporter than for the importer. Regulatory transparency and control of corruption (the two inputs) reduce unnecessary transaction costs of trading and reduce barriers to private business.
Improving indicators of service sector infrastr are positive and significantly associated ith trade among the countries in the sample. Similar to port efficiency and regulatory w environment, service sector infrastructure has a more significant positive effect on the exporters than on importers. The elasticity of the exporters' service sector infrastructure is the highest among all trade facilitation measures (1.94). Note: The significance levels at: 10%: "*" 5% : "**" 1% : "***" Source: Wilson et al., 2004. 
Potential Benefits from Trade Facilitation
In this section we present the results of several simulation exercises conducted by Wilson et al.[2003] . These simulations use a formula that brings the below-average countries in the group half-way to the average for the entire set of countries. Special attention is devoted to the belowhe same can be expected for regulatory environment, and service ctor infrastructure, as well as customs on the import side. But, a country will export more not s on the four trade facilitation indicators yields an crease in trade among the 75 countries worth about $377 billion, representing an increase of
VIEW OF SIMULATION: BRING BELOW-AVERAGE MEMBERS TO THE GLOBAL AVERAGE (CHANGE IN TRADE FLOW IN $ BILLION)
average country on the grounds that donor attention and capacity building efforts should be extended to this group. An improvement of 'half-way' to the average is chosen because there are limited development resources and improvements take time. Dramatic improvements are possible, but it is not realistic to presume a scenario whereby all countries in the sample are assumed to achieve best practice as measured by the nation with the highest score on a particular measure of trade facilitation.
From the standpoint of a specific country, improvement in port efficiency should increase both its own imports and exports. T se only from its own reforms, but also because of reforms undertaken by its trading partners as importers. Thus, export gains are the sum of the simulated effect on exports of unilateral reform and of import reforms undertaken by the country's trading partners. On the import side, a country's imports increase first on account of its unilateral import reforms, and secondarily on account of the reforms undertaken by its trading partners as exporters. Examining the relative gains to trade from unilateral reforms as compared to partner's reforms, and on exports vs. imports, and across trade facilitation indicators offers three dimensions of potential insight to policymakers, donors, and the private sector. Table 8 summarizes the results for the simulations and presents the results for the 75 countries as a whole. In total, the collection of simulation in about 9.7 percent in total trade among these countries. About $107 billion of the total gain comes from the improvement in port efficiency and about $33 billion emanates from the improvement in customs environment. The gain from the improvement in regulatory environment is $83 billion. The largest gain comes from the improvement in service sector infrastructure ($154 billion), which is consistent with the broad concept of services infrastructure that this variable is designed to capture. T  o 9 summarizes the chan different perspectives on which regions gain the most and why. One cut, exports by region and by trade facilitation indicator, is shown in Figure 10 . On hows, from improvement in all trade facilitation measures the highest xport gain is attained by South Asia (40.3 percent). LAC is in fourth place (20 percent), after CA (30.0 percent) and East Asia (24 percent). High gains for South Asia emanates from high this section suggest that the scope and benefit of unilateral trade cilitation reforms are very large and that the gains fall disproportionately on exports. Some of to improve the four trade facilitation indicators are easier to adopt than the whole, as Table 9 s e E export gains due to improvement in port efficiency, and service sector infrastructure. Likewise, the LAC region gains in its exports mainly come from reforms in port efficiency and service sector infrastructure. In both cases, the gains are generated from their own improvements, rather than the improvements by trading partners. In the LAC region, Mexico gathers an export gain in the amount of $17.3 billion (i.e. the highest in the region) and Paraguay realizes a gain of 74.8 percent. Mexico and Paraguay's high gains again come from the improvement in ports and service sector infrastructure.
9: DETAILS OF SIMULATION RESULTS
Experience of Exporters
Conclusions (iii)
In conclusion, the results from fa the policies required others. But the message is clear: there are significant gains to be made from improving the components of trade facilitation, even if the improvements are unilateral.
Impact of Poverty
rastructure coverage has generally tended to benefit the poor. As the rural areas, are usually the last to be connected, the gradual recent xpansion of services in Latin America can be expected to have benefited them more than the cators. For instance, in Argentina, Galiani et al. [2005] find that child mortality o better quality of service. While the price effect on those consumers was The recent expansion of inf poor, particularly in remote e better off. But country data presents a mixed picture [Estache, Foster and Wodon, 2002] . For example, Brazil made great progress in providing water access to the lowest urban income decile between 1989 and 1996. The proportion of this group with access jumped from 53 percent to 74 percent, against a rise from 92 percent to 97 percent for the seventh decile. But in rural areas, absolute increases benefited the seventh decile more than the poorest [Fay and Morrison, 2007] .
Infrastructure access is critical for improving economic opportunities for the poor. When poor individuals and underdeveloped areas become connected to core economic activities, it enables them to access additional productive opportunities [Estache, 2004] . Likewise, infrastructure development in poor regions contributes to the reduction of production and transaction costs [Gannon and Liu, 1997] . For example, in poor rural areas infrastructure expands job opportunities for the less advantaged by reducing the costs of accessing product and factor markets. And infrastructure access can raise the value of the assets of the poor. Recent research links the asset value of poor farm areas -as proxied by the net present value of the profits generated by their crops -to the distance to agricultural markets [Smith et al., 2001] . Improvements in communication and road services imply capital gains for these poor farmers [Jacoby, 2002] .
Improved infrastructure also affects the health and education levels of the poor. Several impact evaluations have demonstrated the causality between higher access to basic services and human development indi fell by 8 percent in areas which had privatized water utilities (and hence experienced improved coverage and quality), with most of the reduction occurring in low-income areas where the water network expanded the most. More generally, Fay et al. [2005] find that providing the poorest quintile in developing countries the same access to basic services as the richest would reduce child mortality by 8 percent and stunting by 14 percent. There are other, less obvious, linkages [explored in Brenneman, 2002] such as improved transport facilitates access to healthcare, as well as easier staffing and operation of clinics. A stronger transportation system and a safer road network help raise school attendance. For girls, enrollment is also helped by greater access to piped water, which would otherwise have to be fetched. Electricity also allows more time for study, while the positive health impacts of clean water allow more time in the classroom [Fay and Morrison, 2007] .
With regard to new consumers, the initial access entails major positive welfare effects due to having access to the service. In relation to the existing consumers, the welfare effect also appears positive due t mixed-tariffs increased in some countries and sectors while they diminished in others, the quality of service improved significantly, and that appears to more than compensate the increases in tariffs. But perhaps the most dramatic effects are seen in the impact on new consumers. To illustrate the magnitude of the impact, a recent study in Peru, Escobal and Torero (2004) analyzed the impact on household earnings due to access to services, three years after securing the access and the numbers are quite large as seen in Figure 11 . Having access to water and electricity increases earnings by 13 percent; having access to water, electricity, and sanitation increases earnings by 23 percent; having access to water electricity, sanitation, and telecom increases earnings by 36 percent; and having market access through rehabilitated roads increases earnings by 35 percent. 
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In this paper we presented the three are c a
The recommendations provided follow the sections developed in the paper. Some of the recommendations can be assessed following standard cost/benefit analysis. n logistics providers can have a tremendous impact on aggregated logistics costs. The problem is that the performance of service logistics providers depends on a wide variety of factors, most of them related to investment climate (taxation, standards and quality regulation, among others). Coming up with a cost/benefit estimate for the measures aimed at improving the productivity of service logistics providers or to facilitate trade is very difficult. This is clearly not the case of infrastructure investments (road, railways, etc) because their costs and benefits can be measured with more accuracy.
Recommendation 1: Latin America needs to spend more and better in infrastructure.
• Latin America needs to spend 'more' in infrastructure. On average, countries in the eded to keep pace with other countries like China or Korea . Regardless of the source of tween investment and maintenance. Very little has been invested in maintenance, when the rates ). The private financing of infrastructure projects, along with its better know how and faster turn around are essential to bridge the large financial needs e rates of return and net present values obtained from these investments are region spend less than 2 percent of GDP in infrastructure, while 3 to 6 percent is ne 13 financing, infrastructure investment costs (including operation and maintenance costs) are ultimately borne by users or taxpayers. So, if infrastructure investment is to increase, users must cover a higher share of the costs. This requires changing the payment culture as well as protecting users who cannot afford to pay creating safety nets programs.
• Latin America needs to spend 'better', including better project selection and much more emphasis on investments in maintenance. Resources should be better allocated be of returns there are enormous. The temptation to build "white elephants" should be avoided; countries in LAC ought to conduct careful analysis of investment needs, eliminating biases towards investment in operation and maintenance of infrastructure. Much better selection of projects is needed, with units that provide careful analysis of the costs and benefits of projects. New investments must focus on increasing productivity and competitiveness, though that does not need to be at the expense of social goals, since universal coverage of water, sanitation, and electricity could be achieved within ten years for less than 0.25 percent of GDP a year. Subsidies must be better targeted to those who need them. The most important concern when it comes to infrastructure investment in Latin America is project selection. The vast majority of countries lack the institutional set up to prioritize investment according to sound processes and cost/benefit criteria. Moreover, few countries have the institutions and technical skills to monitor the achievement of the outcomes sought by infrastructure projects. In summary, in order to increase the quality of their infrastructure, Latin American countries need to set up institutions capable of conducting adequate planning, cost benefit analysis and monitoring and evaluation.
• Latin America needs to leverage its scarce public funds through increased use of PublicPrivate-Partnerships (PPPs and improved efficiency of service delivery. At the same a better regulatory and oversight framework, as well as improved communications and transparency of processes, are needed, to avoid the problems and conflicts of the past, that led to a generic backlash against private participation. And always accounting for the possible adverse social effects, through social tariffs and connection, to the service, subsidy programs when applicable.
As an illustration of a cost/benefit analysis we present two cases prepared for World Bank investment loans. Th quite high, in both cases above 25% 14 . Both projects finance investment in maintenance of roads and aim at improving the quality of transport infrastructure.
The economic analysis of both cases was carried on using the Highway Design and Maintenance tandard Model (HDM-III), which simulates the deterioration of the road on the basis of existing n economic analysis was undertaken as part of project preparation. The investment component ents.
ABLE 10: BOLIVIA CASE: SUMMARY OF ECONOMIC ANALYSIS
S conditions, the traffic on the road, and measures the incremental benefits to the road users from a base "without project" alternative. A sensitivity analysis 15 was also carried out in both cases. The summary of benefits and costs suggests that the proposed project would reduce road-user ansport costs by (a) lowering vehicle operation, accident, and travel time costs, (b) removing that both subprojects will continue to show rates of return above a utoff of 12 percent 16 (rate most commonly used in World Bank projects) in the event of a 20 tr physical constraints to road transport of goods and people within Bolivia and from Bolivia to the neighboring countries of Argentina and Chile, and (c) allowing the provision of more reliable and safer transport services.
Cost-Benefit
The sensitivity analysis show c percent increase in the investment cost, a 20 percent decrease in the benefits or a combination of the two. In these latter events, the rate of return results to be 16.9 percent.
14 It should be highlighted that the cost-benefit analysis presented are ex-ante, no ex-post information is available to test whether the estimated benefits differ from actual benefits. 15 Analysis of how sensitive outcomes are to changes in the assumptions. The assumptions that deserve the most attention should depend largely on the dominant benefit and cost elements and the areas of greatest uncertainty of the program or process being analyzed. 16 The World Bank adopted a 12 percent discount rate for all its investment projects. This discount rate has been applied to all Cost -Benefit analysis in investment projects since 2000. Switching values were calculated for the increase in costs or the reduction in benef he case f the Calamarca-San Pedro sub-project, costs would have to increase by more than 72 percent or e 2: Mexico's Federal Highway Maintenance Project he main objective of this project is the reduction of road transport costs and the preservation of ould reduce w summarizes the net present value (NPV), internal rate of return (IRR), and odified internal rate of return (MIRR) of the programs.
ABLE 12: MEXICO CASE, SUMMARY OF ECONOMIC ANALYSIS
its. In t o benefits reduced by more than 42 percent for the sub-project to yield a rate of return lower than 12 percent. In the case of the Boyuibe-Yacuiba sub-project, costs would have to increase more than 1.5 times, or benefits reduce by more than 61 percent for the project to become not economically feasible. These results show the robustness of the economic worth of the rehabilitation investments. The Ministry of Communications and Transport of Mexico (SCT) estimated maintenance and habilitation costs in financial and economic terms (net of taxes), economic costs being on re average 85 percent of financial costs; and defined vehicle fleet characteristics and unit costs for five vehicle classes. Traffic growth rate was set to 3 percent based on past trends for the duration of the analysis period. The discount rate was set to 12 percent. To have a net present value equal to zero, agency costs have to be 560 percent higher than the ecommendation 2: Latin America needs to bundle infrastructure investments with the estimated costs or traffic levels reduced to only 18 percent of the estimated traffic. These events have a very low probability of occurrence indicating that the project's economic viability was very robust. R adoption of policies aimed at improving the development and efficiency of logistics service providers.
Cost-Benefit Analysis Cas
Previous sections showed firms in Latin America need to have high levels of inventories. This he policies required to reduce high inventory levels are clear: improvements in transport responds to the lack of good quality infrastructure and unreliable service providers. For instance, it has been documented that the trucking industry in Colombia has very low standards of quality, imposing high costs to export oriented firms 17 .
T infrastructure have to be accompanied with appropriate and effective regulation, for instance a good framework for the development of multimodal operators. Likewise the deregulation of associated markets can also have a significant impact on inventory levels and then reducing the costs of doing business. The ultimate goal of better regulation is to foster private sector investment to provide a menu of efficient logistics services, including among others dry ports and multimodal distribution centers.
Policy reforms aimed at improving sector regulation are not costly, as it requires changes in laws and other norms and regulations. However, even if the monetary costs are low, political costs could be quite high and a de facto barrier to change. The challenge then is to find out how countries in Latin America can generate the political consensus needed to adopt the optimal policies to reduce logistics costs. Table 14 shows the results of an exercise conducted by Guasch [2004] that estimates the effect of reducing logistics costs from 34 percent of product value to 20 percent in Peru. The results are impressive. To achieve the reduction of logistics costs presented by Guasch, it is necessary to combine investments in infrastructure and changes in regulations. Thus, the monetary cost is difficult to estimate, but the potential benefit is huge. Assuming the increase in demand and employment presented in Table 14 fosters the rate of growth just 1 percent, the Peruvian GDP would grow US$800 million per year (the nominal 2005 GDP was US$79 billion). This growth would generate additional fiscal space to fund the investment required to address infrastructure bottlenecks. In Latin America, recent studies [Soloaga et al.,2007] show that main reforms on trade facilitation are of relatively of low costs, as they relate to regulatory and policy reforms, and not to hard infrastructure. Thus, it is expected that benefits from reform will most likely outweigh the costs.
The areas that would benefit from a better policy design and implementation and a capacity building program to strengthen trade promotion institutions are:
• Country Strategy for capacity building in trade facilitation includes the creation (or strengthening) of an export development corporation to promote international trade.
National governments should aim at reducing administrative costs through better regulations. Finally, it also incorporates the 'building connections' component fostering the access and flow of information needed to achieve access to new markets or expand the share in international markets where local firms are present.
• Support the modernization of local firms' processes related to international trade. International competition will make firms more efficient, innovative and therefore competitive. It had been observed that firms that go global tend to stay through, while firms that stay local tend to disappear overtime. Latin American firms need to insert themselves in the new international economy. Accordingly, firms need to create their own trade facilitation strategies
• Creation of a National Logistics Council with the participation of the public bodies responsible for providing services (Transportation, Public Works, Customs), and fundamentally those representing users (Foreign Trade, Industry, Agriculture, SMEs), and other representatives of the private sector (chambers of commerce). Its aim would be to define an agenda of actions to reduce logistics costs, establish measurement and control procedures, develop a control panel of logistics actions, and make regular followup of its progress. It has increasingly been recognized that achievement of real operational improvement depends crucially on improved communication among private traders and freight forwarders, transport providers, and the government services that regulate and control movements across borders.
• Central focus on modernization and simplification of custom procedures, introduction of computer applications to make processes more efficient and transparent, special lines for reliable clients, randomized testing and improvement in human resource management, all as instruments that will gradually shift the basic orientation of the custom services from obstructing easy flow of private international trade to actively facilitating it. Performance indicators might be collected monthly and published on the internet, which will help to stimulate action towards further improvement.
• Special emphasis on the development of multimodality and access to essential facilities, particularly ports. Very few countries have adopted a comprehensive multimodality law that allows for the use of a single bill of landing and provides insurance across modes. Similarly, most countries fail to have a well integrated and connected access to ports leading to congestion and urban chaos around the port areas. A plan for an effective logistic part near the port is critical.
• Heavier emphasis on a comprehensive and coherent supply of associated logistic services. In particular assuring the supply of effective transport services include, treatment of cool, testing and certification, logistic terminals and dry ports, adoption of quality standards.
• Creation of regional trade facilitation committees. The main role of these committees would be to recommend policies and procedures to improve border crossings and regional facilities so that merchandise does not need to pass through the capital, as is usually the case in most Latin American and Caribbean countries, and to make the regions engines of growth. As part of the tasks of these committees, a common regional website could be developed to promote trade facilitation, provide up-to-date information on procedures for crossing the various border points and on delay times, and to convey distance-learning programs in transport and logistics management, assisted by international associations.
Below we present a summary table (Table 15 ) with qualitative benefit/cost ratios. We can only provide a quantitative range for benefit/cost ratios, expressed as an Internal Rate of Return (IRR). The other two solutions involve institutional reforms that have a very low monetary cost but are seldom implemented due to political difficulties. Accordingly, the table presents two criteria to the rank the solutions. Very High * Qualitative ranking: given current political constraints and difficulties associated with planning, design and implementation of infrastructure projects, 'Very High' means that benefit/cost ratios from adopting this solution are the highest but are the least likely to be implemented given the political economy behind these policies. Despite having a lower qualitative ranking, traditional investment in infrastructure has proven easier to carry out.
